The n-hexane soluble portion of a MeOH extract yielded three sesquiterpenes, which were separated by column chromatography, while the EtOAc soluble fraction gave three diterpenes and a furanone after column chromatography followed by semipreparative HPLC.
Two of the sesquiterpenes were readily characterized as the common α-humulene and caryophyllene-4,5oxide by GC-MS comparison with library MS data [4] , and comparison of NMR data with those already published. This is the first record for α-humulene in the family, but caryophyllene-4,5-oxide has been previously reported from Casearia corymbosa [5] .
The third sesquiterpene gave a GC-MS M + ion at m/z 264 (C 17 H 28 0 2 ), with a major fragment at m/z 221, suggesting the loss of an acetoxy group. Further fragmentation was similar to that of α-humulene. The 1 H NMR and 13 C NMR spectra were also very similar to those of α-humulene showing five methyl groups, including one acetoxy, two olefinic methine protons and an oxymethine proton. By means of an HMBC experiment, the oxymethine was demonstrated to have a 3 J correlation with a carbonyl group that was in turn correlated to the acetyl methyl (so establishing the acetoxy moiety). The NMR spectra also established the presence of five methylenes and three further quaternary carbons (two olefinic). The HMBC spectrum showed two methyl groups to be geminal. From a complete analysis of HMBC correlations ( Figure 1 ) the structure was defined as 3,7-humuladien-10ξ-acetate (1), a monocyclic humulene in which one of the double bonds of the humulene skeleton has been oxidized and acetylated. The stereochemistry at C-10 was not resolved. The HREIMS of the first compound (2), eluted from preparative-HPLC, indicated an empirical formula of C 25 H 36 O 5 . The 1 H and 13 C NMR spectra (Table 1) revealed the presence of 25 carbons and 37 attached protons, distinguishing four methyls, seven methylenes, including two exocyclic methylenes, nine methines, of which two were olefinic, two oxymethines and two aldehydes, and five quaternary carbons, including an ester carbonyl, and two sp 2 carbons. In the HMBC spectrum, a methyl triplet exhibited 2 J and 3 J couplings to one methylene carbon and one methine carbon. Both of these carbons were also observed to have H-C coupling to a methyl doublet that showed a further coupling to the ester carbonyl carbon. The ester was, therefore, identified as 2-methylbutanoate.
Removal of the ester from the molecular formula left 20 carbons and suggested a diterpene. Signals in the 1 H NMR spectrum of the diterpene moiety for an olefinic proton, two aldehyde resonances, a methyl singlet and a methyl doublet were very similar to the synthesized dialdehyde, clerodane diterpene (6), reported by Khan et al. [6] during studies on Zuelania guidonia and the recently reported caseamembrin F (7) [7] . Indeed, compound 2 showed 13 C chemical shift data almost identical to those for 7, except at C-2, C-3, C-4 and C-10, whilst in the 1 H spectrum H-2 was a clearly defined ddd with J H-2/H-3 small, whereas in 7, H-2 was reported as a broad singlet, with J H-2/H-3 4.9 Hz. Consequently, it was concluded that 2 differed in relative stereochemistry from 7 only at C-2 and must be (rel)-(2S,5S,6S,8R,9R,10S)-6hydroxy-2-(2-methylbutanoyloxy)-clero-3,13(16),14trien-4,5-dial.
Compound 3 was obtained as an oil and HR-EIMS indicated an empirical formula of C 26 H 38 0 5 , 14 MU more than 2. The 1 H NMR and 13 C NMR spectra of 3 (Table 1) were very similar to 2, the only major difference being the addition of a singlet for a methoxyl group at δ 3.33, while there were some significantly different chemical shift values for individual protons and carbons, notably the H-19 Compound 4 was isolated in low yield from the EtOAc extract of the root as an optically-active, colorless, viscous oil. Neither the low resolution APCI-MS (positive mode) nor HREIMS showed the molecular ion peak. The 1 H NMR and 13 C NMR spectra revealed a number of features in common with 2 and 3, including the same C-11 to C-16 side chain, C-17 and C-20 methyls, a 2-methylbutanoic ester, the olefinic proton at C-3 and oxygenation at two carbons. Missing were the signals for the two aldehyde groups and in their place were resonances two carbons. Missing were the signals for the two aldehyde groups and in their place were resonances for the doubly oxygenated carbons and H-18 and H-19 oxymethine signals of the typical Casearia "acetal-clerodane" diterpenes [7, and references cited therein], while there was only one acetoxy resonance and a methoxy resonance. Many of these features were comparable to compound 8, reported previously from Casearia tremula [8] . The 1 H chemical shift data for 4 and 13 C chemical shift data for 4 and 8 are recorded in Table 2 . Chemical shift values for 8 taken from Gibbons et al (1996) From coupling constants and HMBC H-C correlation studies, the 2-methylbutanoyl ester could again be assigned to C-2 and an equatorial configuration (large trans diaxial coupling of H-2 to an H-1 proton), while the second oxygenation could be placed at C-6 and was equatorial (large trans diaxial coupling of H-6 to an H-7 proton). The major differences between 4 and 8 are at C-19 where chemical shifts show major variance and where the HMBC revealed that in 4 the methoxyl (δ 3.50) showed a 3 J correlation to C-19. Thus, while the 18,19-acetal in 4 has the typical acetoxyl ester group at C-18, there is a methyl ether at C-19.
Unfortunately, paucity of material and the relative instability of the compound meant that further studies are still required to examine the chirality of this interesting compound. However, in comparison with the dialdehydes 2 and 3, the optical activity observed (-74º) suggests that 4 has the same relative stereochemistry as 2, that is (rel)-(2S,5S,6S,8R,9R, 10S,18R,19S)-18-acetoxy-18,19-epoxy-6-hydroxy-2-(2-methylbutanoyloxy)-19-methoxyclero-3,13(16), 14-triene.
The final compound (5) analysed for C 21 H 36 0 3 by HRMS. Signals in the 1 H NMR spectrum revealed two olefinic exomethylene protons, a methine, an oxymethine, two cis-olefinic methine protons and a terminal methyl group, together with resonances between δ 2.00 and 1.27 for thirteen methylene groups. These inferences were supported by the 13 C NMR spectrum that, in addition, revealed the presence of a lactone carbonyl (also noted from IR spectrum). From HMBC correlations (Figure 2) , the presence of a 3-acyl-4-hydroxy-5-methylenedihydrofuran-2-one moiety was established. The NMR data proved to be very similar to those reported for isolinderenolide (9) , isolated from Lindera benzoin (Lauraceae) [9] . In isolinderenolide, the residual structural element is a hexadecyl side chain with a cis double bond between C-11 and C-12. This is also the case in 5, where the presence of the cis double bond is confirmed by a coupling of 11.0 Hz. Placement of the double bond at C-11/C-12 was confirmed by observations of the MS. Compound 5 undergoes ready loss of 2H and this ion then gives rise to fragments at m/z 207 and 181 from fission of the side chain either side of the double bond. Accordingly, 5 is assigned the structure 3ξ-(hexadec-11-enyl)-4ξhydroxy-5-methylene-2,3-dihydrofuran-2-one. In the course of this investigation of C. multinervosa, we isolated phenolic glycosides from the stems and leaves [2] , and clerodane diterpenes from the roots. The former are widespread in the Flacourtiaceae, i.e., Idesia, Poliothrysis, Xylosma, Homalium, and Scolopia, but had not been recorded previously in Casearia. By contrast, cis-clerodane diterpenes with an 18,19 acetal ring are very common in neotropical taxa of the genus. However, the diterpenes isolated from C. multinervosa are distinctive in that the 18,19-dials 2 and 3, which could be viewed as precursors of the acetals, predominate and only a small amount of the cyclisation product was found. Furthermore, rather than having 18,19 acetoxyl esters there is a methyl ether at C-19. We do not believe this to be an artefact of the extraction process.
There is currently considerable doubt being cast on the validity of the Flacourtiaceae as a taxonomic entity [10] . DNA studies [10] suggest that a large segment of the former Flacourtiaceae has a close affinity to the Salicaceae with the three genera known to contain the diterpenes placed together in the tribe Samydeae, while those containing the phenolic glycosides, a type of compound already known from Salicaceae sensu stricto, are more widely distributed in tribes Samydeae (Casearia), Flacourtieae (Poliothrysis, Idesia, Xylosma), Homalieae (Homalium) and Scolopieae (Scolopia).
The strong cytotoxicity observed in the crude extract of C. multinervosa [3] can be attributed to the diterpenes. The dials 2 and 3 were both examined against five different cell lines (Table 3 ) and proved to be uniformly active against them all. Unfortunately, it was not possible to examine 4, but given the previous reports of their strong cytotoxicity, it is anticipated that it also would have been active. 13 
